Spartina spp. are widely distributed salt marsh plants that have a recent history of 15 hybridization and polyploidization. These evolutionary events have resulted in species with a 16 heightened resilience to hydrocarbon contamination, which could make them an ideal model 17 plant for the phytoremediation/reclamation of contaminated coastal ecosystems. However, it 18 is still unknown if allopolyploidization events also resulted in differences in the plant 19 rhizosphere-associated microbial communities, and if this could improve the plant 20 phytoremediation potential. Here, we grew two parental Spartina species, their hybrid and the 21 resulting allopolyploid in salt marsh sediments that were contaminated or not with 22 phenanthrene, a model tricyclic PAH. The DNA from the rhizosphere soil was extracted and 23 the bacterial 16S rRNA gene and ITS region were amplified and sequenced. Generally, both 24 the presence of phenanthrene and the identity of the plant species had significant influences 25 on the bacterial and fungal community structure, composition and diversity. In particular, the 26 allopolyploid S. anglica, harbored a more diverse bacterial community in its rhizosphere, and 27 relatively higher abundance of various bacterial and fungal taxa. Putative hydrocarbon 28 degraders were significantly more abundant in the rhizosphere soil contaminated with 29 phenanthrene, with the Nocardia genus being significantly more abundant in the rhizosphere 30 of S. anglica. Overall our results are showing that the recent polyploidization events in the 31 Spartina did influence the rhizosphere microbiome, both under normal and contaminated 32 conditions, but more work will be necessary to confirm if these differences result in a higher 33 phytoremediation potential. 34 35 36 3 Importance 37
of clustering based on plant species and contamination ( Fig. 2a ). Permanova tests confirmed 211 that Spartina species (F = 2.09, P < 0.001) and phenanthrene (F = 2.48, P < 0.001) had highly 212 significant influences on the bacterial community structure, with a slightly stronger effect for 213 contamination (higher F-ratio). For fungi, the PCoA ordination showed a relatively clearer 214 picture than bacteria, with clustering of many treatments and a separation of most samples 215 based on the contamination treatment along the second axis ( Fig. 2b) . Permanova confirmed 216 the slightly higher explanatory power of the contaminant treatment (F = 1.94, P < 0.001) as 217 compared to the plant species (F = 1.67, P < 0.001). Nevertheless, both factors were highly 218 significant, and even the interaction term was significant (F = 1.32, P = 0.018), suggesting 219 that the contamination did not affect the rhizosphere fungal community structure in the same 220 way for all plant species. of contaminant (21). We also showed that the metatranscriptomic response of the rhizosphere 276 microbial communities to contamination varied between different willow genotypes, and that 277 this response was mirrored in the growth of the genotypes in contaminated soil (22).
278
However, this is the first time, to our knowledge, that differences between the rhizosphere where S. anglica predominantly grew, this link between the higher rhizosphere diversity and 292 the increased resilience of S. anglica to contamination is intriguing and warrants further 293 research.
294
The rhizosphere microbial communities of the four Spartina species tested showed many 295 common responses to the presence of the contaminant. 
Figure legends

